Food policies are rarely assessed for their effect on human nutrition. Yet, such assessment, if properly done, would facilitate the incorporation of nutrition goals into the choice and design of these policies with the likely result of improving nutritional impact. The degree to which expected nutritional effects should influence the choice and design of policies with multiple objectives would ideally be determined on the basis of: the importance of the nutritional problem relative to other problems towards which a given policy is aimed and the cost of achieving a certain nutritional improvement through the particular policy relative to the cost of achieving such improvement by means of the least-cost alternative policy or programmes. Clearly, certain nutrition problems are most efficiently dealt with through direct nutrition intervention and/or health programmes, while others should be approached through broader food policies. However, in order to select the most appropriate approach it is important to understand not only how the various programmes and policies affect nutritional status, but also how the impact is transmitted.
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Many, although by no means all, past evaluations of nutrition programmes have attempted to assess the impact on selected indicators of nutritional status while partially or totally ignoring the intermediate steps or relationships that brought about the impact as well as other factors that might have exercised impact simultaneously with the programme being evaluated.
If the sole purpose of a given study is to evaluate, ex post facto, the impact of a particular programme on the nutritional status of a particular group of people during a particular time period and within certain environmental influences, such an approach may suffice. A caricature of an evaluation of this nature is shown in figure 1 . No attempts are made to analyse the mechanism by which the impact is transmitted, i.e., it is unknown what happened inside the "black box. " The study merely compares a situation where the programme is present to a situation where it is absent, either over time for the same population group or at a given point in time across population groups.
But if analyses of past and current programmes are to be truly useful for the choice and design of new programmes and policies and modifications or termination of current ones, it is necessary to know not only by how much but also how nutritional 'statue is influenced by the various programmes. We must understand why some programmes and policies are more or less effective than others. This requires understanding of the mechanisms by which nutritional status is affected and how this mechanism and its key components link immediate programme effects to nutritional impact. The process components must be identified and their interaction understood. The job of evaluating a given programme then becomes one of tracing programme impact through the relevant processes while estimating the impact on each of the relevant components. The key elements in most or all of the policies and programmes are relatively few, and many of them are common to different kinds of policies and programmes. On the other hand, there is an almost unlimited number of possible policies, programmes, and programme combinations that may be designed. If we understand how a given policy and programme affects the key elements and in turn how these key elements affect nutritional status within clearly specified or identified environments, we can design effective policies and programmes by selecting and combining the elements that are most appropriate for that environment. The number of key elements in any of the programmes is obviously smaller than the number of possible combinations of these elements in programmes. Thus, it is more effective to study the elements than the programmes. But to assure immediate programme relevance, a study of the elements should take place within a policy or programme framework. Furthermore, the effects of factors other than those directly affected by a given policy or programme, including those falling into what is here called the environment, must be understood and quantified. In the case of a food price policy or a supplementary feeding programme, for example, it is important to know not only how nutrient intakes by the malnourished are affected, but also how the utilization of the additional food is affected by sanitary conditions and health factors, and how changes in sanitary conditions, health, and educational levels of parents may contribute to a better utilization of the food. While such factors may be assumed constant for the purpose of the evaluation of a single programme, such an assumption will not be valid in the case of using the project findings for the design of new policies and programmes under different circumstances.
FIG. 2. Factors and Processes

A PROPOSED ANALYTICAL FRAMEWORK
The processes that determine the nutrition effects of programmes and policies are complex. This complexity, together with insufficient data and lack of appreciation for the utility of generalizing study findings beyond a particular programme, population group, time period, and environment is the most common reason why evaluation studies often avoid an analysis of the processes, thus leaving the black box partially or totally untouched. To change this situation, an appropriate analytical framework must simplify the complexity by identifying the most important factors, relationships, and data needs and demonstrate that these factors and relationships are not programme-specific and that empirical findings may be generalized across programmes and policies. In the context of previous jargon, the black box must be opened, but rather than emptying everything out-and thus overwhelming even the most ambitious researcher or evaluation officerwe must select the most important parts for study and clearly identify what is left inside.
A set of factors and relationships that might be used to make up such a simplified analytical framework is proposed in figure 2. The intent of the framework is not that all programme and policy assessments should estimate empirically every causal relationship shown in the figure. Rather, the purpose of the framework is to help identify the key factors and relationships for a particular programme and policy and the data needs for tracing the programme/policy effects through these relationships to the final impact on the specified nutrition indicator.
The framework shown in figure 2 contains three main factors through which food and nutrition programmes and policies may eventually influence nutrition: (a) the ability of households with malnourished members to acquire food, (b) household food acquisition behaviours, and (c) intrahousehold distribution of food. These three factors may be influenced by programmes and policies through changes in a number of other factors ( fig.2 ) and may, in turn, influence nutrition through changes in the acquisition of food by households and individuals and the utilization of food by these individuals.
Ideally, analyses would focus on the estimation of the coefficients that explain the magnitude and strength of each of the causal relationships found in the processes of interest, thus linking quantitatively the various steps through which a given policy or programme affects nutritional status.
The most appropriate specification of the analytical model depends on a number of issues, including (a) the type of policy or programme and how it is expected to influence nutritional status, i.e., the first step in the process, (b) the population groups whose behaviour is most important in determining nutritional effects, and (c) which of many nutrition indicators will be used. Each of these issues is briefly discussed below.
Policy and Programme Types
Food and nutrition policies and programmes may influence nutritional status through their impact on any of the factors shown in the top row and the left column of figure 2. Food supply and rural development programmes and policies influence human nutrition primarily through changes in the ability of malnourished households to acquire food. This ability is influenced through changes in food availability on the farm, food prices, and rural incomes as well as the fluctuations in these factors.
While household food acquisition behaviour determines the extent to which ability results in actual household food procurement, these policies and programmes may also have a direct impact on behaviour through changes in income composition, intrahousehold income and budget control, and women's time allocation. The nutrition impact of consumer oriented food price policies (e.g., food price subsidies), foodlinked income transfers (e.g., food stamp programmes), and food transfer programmes also occurs primarily through changes in household ability to acquire food.
The impact of a particular programme depends on its nature, including its limitation to certain commodities, rations, and/or target groups. If programme rations are inframarginal with no purchase requirements, the effect is expected to be determined by the real income embodied in the transfers. In other cases some substitution between programme commodities and other goods is expected to take place. If the intra-household control of incomes from these programmes is distributed differently from that of other incomes, and if the marginal propensity to spend on the particular foods varies among household members, a direct impact on household behaviour may occur. Food transfer programmes are frequently targeted to certain household members, e.g., malnourished children or pregnant women. Except for certain programme types, such targeting is likely to fail because of adjustments in food consumption by all members and/or adjustments in food acquisition from other sources. Such failure is usually referred to in the nutrition literature as "leakage. " Whether, in fact, leakage of this nature should be considered a serious failure of the programme is, of course, open to debate. In spite of large leakages, most food supplementation programmes still attempt targeting on particular individuals by imposing various types of restrictions on the use of transferred food.
Nutrition education and awareness programmes influence human nutrition through household acquisition and allocation behaviour related to food, health, and sanitation. Perceived needs for food, nutrients, and health and sanitary services may change, as may child care and breast-feeding practices. Food fortification programmes may influence nutrition through the ability of the household to acquire deficient nutrients. Two opposing effects may occur: first, fortification may result in a higher content of particular nutrients in a given quantity of food, and second, it may result in a higher price per unit of food. Similar effects would be expected in programmes using formulated foods.
Population Groups and Their Behaviour
The nutrition impact of a particular programme or policy depends not only on the programme or policy design, but also on the behaviour of the various groups or individuals acting within the processes illustrated in figure 2. These "actors" may enhance or reduce the intended nutrition impact. In some cases they may purposely oppose programme objectives. At the time of programme design, ignoring the possibilities for conflict between programme goals and the goals of the various actors is likely to lead to disappointing programme results. Furthermore, as substantiated below, programme evaluation that assumes that programme goals are shared by all relevant actors is likely to add little to our understanding of why programmes perform as they do. The principal actors are: • the consumer household, • the individual household member,
• the food producer/supplier, • national government agencies, • local power structures, • the programme implementation body and the individuals within it, • marketing agencies and individuals.
The importance of each of these actors varies among programme and policy types. The behaviour of households, programme implementation bodies, and the local power structure are of particular importance for all programmes and policies and are further discussed below.
Household Behaviour
In-depth understanding of household behaviour as it relates to acquisition and intra-household distribution of food is essential to successful programme and policy design. Household food acquisition and allocation behaviour determines the extent to which changes in household ability are reflected in food intakes by the malnourished.
Demand parameters such as commodity-specific price and income elasticities go a long way in explaining or predicting the relationships between changes in household food acquisition ability and the resulting change in household food consumption. Since the concern is for households with malnourished members, the parameters must be relevant for these households. In societies with a very skewed income distribution and considerable malnutrition, average estimates are not likely to represent the behaviour of households with malnourished people. Thus, the relevant parameters must be estimated by income group. Reliable estimates of such parameters are of recent origin and their use in food policy design has been very limited indeed. During the last few years, however, there has been a considerable increase in research efforts to estimate demand parameters by income stratum.
Data scarcity is the principal barrier to direct estimation of such disaggregated parameters. Crosssectional data sets may provide an acceptable basis for the estimation of income parameters and, thus, the income effects of price changes. However, they may not serve for reliable estimation of price parameters or the substitution effect of price changes unless they refer to various points in time or various geographical locations and therefore provide for sufficient and relevant price variation. Periodic and directly comparable household surveys over a number of years would alleviate the data constraints.
In addition to reliable estimates of demand parameters related to household incomes and food prices, the ability to predict with a high degree of precision household food acquisition and allocation behaviour and the household's reaction to food policies and programmes depends on a better understanding of other behavioural factors. Changes in the demand for women's time, intrahousehold budget control, income composition, the range of foods and services competing for the household budget, the degree to which incomes are considered transitory or permanent, and other changes brought about by public policies and programmes all influence behaviour. Also, structural changes such as rural to urban migration or transformation of subsistence farming areas into an exchange economy may have a direct impact on household food acquisition and allocation behaviour and thus either make existing income and price parameters invalid or incapable of explaining household food acquisition behaviour.
Past research on the impact of these factors on food acquisition and allocation is relatively limited. It appears plausible, on the basis of available evidence, that a number of unexplained behavioural issues reflect the influence of factors such as those mentioned above. However, additional empirical research is needed to provide information in this area that will be useful for policy and programme design.
PROGRAMME IMPLEMENTATION AND THE LOCAL POWER STRUCTURE
The process by which national government programmes and policies are implemented or translated into action at the local level is a key ingredient in their success or failure. Yet little is known about the determinants of a "successful" implementation process. To date, relatively few efforts have been made to analyse how the black box at the local level influences the outcome of specific national programmes. Until recently it was erroneously assumed that the black box at the local level was largely passive in nature, i.e., content to replicate policy decisions made at higher levels. However, recent studies have suggested that in many cases what the national government orders or commands is not necessarily what the local level actually does. It may indeed be true that local-level forces lack the power and resources to determine national policy. Yet, since national decisions at the local level must be implemented by or through local forces, these forces possess an important power to constrain or deflect the character of national programmes. Local-level forces act as a critical filter or prism capable of screening, altering, or even impeding the implementation of national health and nutrition programmes.
One of the central problems associated with policy implementation at the local level is that of leakage. One type of leakage occurs when nutritional programmes designed for lower income groups fail to reach their targeted groups. Leakage is produced by a variety of factors, such as weaknesses or inadequacies in the delivery mechanism at the local level. Yet the net effect of this type of leakage is always the same, namely a significant difference between the promise of national government programmes and the reality of local-level delivery.
In many rural areas the problem of leakage is directly related to the dynamics of local power structure. The skewed distribution of land and economic resources in these areas means that many poor peasants are economically and socially dependent upon the patronage services provided by rich peasants. These services include the provision of agricultural employment, emergency loans, and inter cessionary services with officials. On the one hand, such patronage services are quite important because they ensure the daily survival of large numbers of poor peasants. Yet the importance of these patronclient ties serves to complicate greatly the process of local-level project implementation. By virtue of their control over human and material resources at the local level, rich peasants expect to dominate all local delivery mechanisms established by the national government officials whose power is typically not grounded in the economic structure of the local community.
In most cases, local government administrators simply lack the resources and will-power needed to assure that programme benefits reach the target groups. At the same time, poor peasants, fearful of alienating the rich peasants on whom they depend, are most reluctant to press for access to national health and nutrition programmes. From the standpoint of the typical poor peasant, national programmes and policies that come and go are not to be trusted or pursued at the expense of antagonizing the local elite. As a consequence, the benefits associated with national programmes and policies are often captured by rich peasants and their favoured clients.
NUTRITION INDICATORS
The choice of indicator of nutrition impact varies among studies and is a function of (a) the particular programme or policy being assessed, (b) data availability, (c) cost and time considerations, (d) the disciplinary orientation of the researcher or evaluation officer, (e) implied or assumed relationships among process components, and probably a number of other factors.
The choice of indicator is reflected in the degree of penetration of a particular study into the process, as 6 Estimating the nutritional impact of food policies: A note on the analytical approach illustrated in figure 2. In general, data requirements and magnitude of the study increase with greater penetration. The least penetration is illustrated by the use of programme and policy impact on total food availability as an indicator. Although grossly ineffective and often misleading, this indicator is frequently used in food production programmes and policies. A slightly greater degree of penetration is provided by the impact on the ability of households with malnourished members to acquire food. While a greater improvement over total food availability, this frequently used indicator is still unlikely to be closely associated with the ultimate criteria because it ignores factors and relationships downstream in the framework, e.g., the effects of household food acquisition behaviour (and possible programme input on this behaviour), food distribution among well and malnourished members, and health and sanitation issues.
Use of actual household food acquisition as a nutrition indicator is a further improvement because it takes into account household behaviour. This indicator is widely used in assessments of food policies and as an indicator of existing malnutrition and its distribution in a given population. Use of estimates of intakes by malnourished individuals provides yet another improvement over household food acquisition data. However, although sometimes used to evaluate food supplementation programmes, particularly those targeted to particular household members, the use of such estimates is not nearly as frequent as estimates of total household food acquisition because of difficulty in obtaining reliable data.
Anthropometric measurement of growth and development is a very commonly used indicator of the impact of nutrition intervention programmes on the nutritional status of children. This is a relatively convenient approach that, if currently applied, yields reliable estimates of the extent to which the physical development of a particular child deviates from the norm. However, except for severely malnourished children, it may be difficult to separate the effect of nutritional improvements from other effects such as genetic variation. As opposed to the various food-related indicators mentioned above, anthropometric indicators reflect both food-and health-related factors.
The activity level of an individual is another possible indicator of nutritional effect. This indicator is based on the premise that individuals suffering from insufficient energy intakes tend to reduce energy usage by lowering the activity level. Such lower levels may affect the development of children and reduce labour supply and productivity. Except for a few studies of the impact of food supplementation on labour productivity, the use of this indicator has been rare. The limited usage is due, at least in part, to the severe difficulties of measuring activity levels with sufficient accuracy.
The rate of mortality and morbidity have also been used as indicators of nutritional impact. They are probably good indicators of the impact on severe malnutrition provided that (a) programme impact can be separated from that of other factors, (b) the sample from which data are drawn is sufficiently large, and/ or (c) these rates were relatively higher before the programme began. Finally, clinical and biochemical methods are sometimes used as indicators. While the former are used mainly for severely malnourished individuals, the latter are sometimes used in relation to extensive household surveys.
